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A number of functional similarities exist in
the kidney and the eccrine sweat gland. One of
the most striking is their similar response to
aldosterone, a hormone which facilitates reab-
sorption of sodium by the renal tubule and by
the sweat duct. Since the renal tubule is also
effected by antidiuretic hormone (ADH) which
increases water reabsorption, it is reasonable to
inquire about the effect of this hormone on the
sweat duct. This has been studied on several
occasions with somewhat inconsistent results.
Pearcy et al (1), Ladell and Whitcher (2) and
Gibinski et al (3) were unable to demonstrate
an effect of ADH on sweat rate. Hankiss (4),
on the other hand, reported a reduction in
sweat rate with ADH. His results are difficult
to interpret, however, since sweat was collected
from the palms and the effects of possible emo-
tional stimuli were uncontrolled.
We believe that this subject is of sufficient
importance to warrant further investigation.
The following study was undertaken, therefore,
to determine the effect of both ADH adminis-
tration and the inhibition of the release of
ADH not on the sweat rate but on the os-
molality of the sweat.
METHOD
1.) Five normal yoong men were used as sub-
jects. Each drank 500—1000 ml water hourly for the
5 hours preceding the study. The right forearm
was washed with tap water, rinsed twice with
distilled, demineralized water, air-dried and covered
with a loose-fitting plastic sleeve which extended
from the wrist to the elbow. The sleeve was sealed
at both ends with an elastic bandage.
After urinating the subjects reclined in bed.
Sweating was induced with heating pads and an
electric blanket for 45 minutes. At this time sweat
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was collected and a urine sample obtained. These
were the baseline specimens.
Five minutes later 10 units of aqueous pitressin
(Parke-Davis) were injected subcutaneously into
the left forearm. The subjects sat in a room at
about 70° F for 75 minutes. After the subjects
urinated the right forearm was again prepared as
before. Sweating was again induced for 45 minutes
and sweat and urine specimens again collected.
Throughout the entire 170 minutes of the experi-
ment the subjects drank water at the rate of 750
ml/hr.
2.) Two normal young men were used as sub-
jects. They drank nothing for 5 hours preceding
the study. After urination, the right forearms were
prepared as before and covered with a plastic
sleeve. Sweating was thermally induced for 45
minutes. Baseline specimens of sweat and urine
were collected. After a 10 minute rest both sub-
jects drank 64 g of ethanol (180 ml) during a period
of 20 minutes. (5) After a rest at room temperature
for 65 minutes the subjects again urinated. Sweat-
ing was induced for 45 minutes and specimens of
sweat and urine were obtained. Except for the
ethanol no fluids were given throughout the 185
minutes of the experiment.
The osmolality of all samples of sweat and urine
in both studies were determined immediately after
collection with an ADVANCED O5M0METER, Model
3lLs.
RE5ULT5
The effects of the administration of ADH are
shown in Figure 1. Although a marked increase
in urinary osmolality was produced in 4 of the
5 subjects, absolutely no change was evident in
the sweat specimens. As illustrated in Figure 2,
ethanol produced a marked lowering in urinary
osmolality but did not effect the sweat.
DIscussIoN
The factors which control the sweat rate are
not well understood. If we consider the mecha-
nism for the elaboration of precursor fluid by
the secretory cells into the lumen of the coil, it
is evident that this fluid must be formed by
either filtration or active secretion. Since sweat
is still produced in the presence of arterial oc-
clusion, the possibility of filtration is eliminated.
(6) The concentration of sodium in the pre-
cursor fluid must therefore be isotonic or hyper-
tonic with respect to sodium in the extracellular
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Fie. 1. The effectof pitressin on sweat and urine
osmolality.
fluid. This is necessary since the amount of
water which could accompany the secretion or
active transport of sodium by the secretory cells
must be equal or less than its concentration in
extracellular fluid. The result is the production
of a precursor fluid isotonic or hypertonic with
respect to sodium. This has been recently
demonstrated by means of direct cryoscopy. (7)
To achieve a hypotonic precursor fluid would
require the transport of water against a concen-
tration gradient which is generally considered to
be a biologic impossibility.
Once this hypertonic or isotonic precursor
fluid arrives in the duct sodium reabsorption
occurs. This reabsorption is facilitated by
aldosterone. (8) Since sweat is almost always
hypotonic it is apparent that more sodium than
water is reabsorbed by the duct which is, there-
fore, not freely permeable to water.
It has been shown that the sweat rate is
identical in subjects who are either salt-loaded
or salt-depleted although the concentration of
sodium in the sweat is far lower in the latter
group. (9) Since the concentration of sodium in
the precursor fluid of either group must be at
least isotonic the duct must reabsorb more
sodium in salt-depletion in order to produce a
less concentrated sweat. This increased reab-
sorption of sodium is not accompanied by an
increased water reabsorption otherwise the
sweat rate would also be lower which it is not.
Some water, however, must be reabsorbed by
the duct since the concentration of urea is
always greater than that of plasma. The amount
of urea in sweat is not affected by salt intake.
(9)
If the results of the salt-loading and deple-
tion studies are combined with the information
gathered from the present investigation we can
postulate that the sweat duct is not freely
permeable to water. Furthermore, the amount
of water reabsorbed by the sweat duct is
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Fie. 2. The effect of ethanol on sweat and urine
osmolality.
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probably constant and is not affected by either
the extent of sodium reabsorption or the pres-
ence or absence of ADH.
SUMMARY
We have shown that neither the administra-
tion of ADH or its suppression affects the
osmolality of the sweat. This lends further
support to the concept that the sweat duet is
not freely permeable to water. There is prob-
ably a constant reabsorption of water by the
sweat duet.
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